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Abstract
This paper presents the problem of satiation in relation to a model of evolutionary
endogenous growth.  The model represents an attempt to provide an evolutionary economic
micro foundation to Pasinetti's scheme of the structural economic dynamics of a labour
economy.  Like this scheme the model deals with an economic system with a varying
number of sectors, each of which is producing a consumption good.  The goods are
produced within consumer-producer firms which organise both production and consumption
for their workers.  Through innovative activities firms increase their productivity with
respect to individual goods.  The long-run consequence of this is that labour becomes
available for the production of new consumption goods.  If such goods are not provided to a
sufficient degree, "technological unemployment" will emerge.  If there is slow productivity
development in the production of new goods, the overall rate of growth will slow down
irrespectively of productivity growth in old sectors.  Thus, to
enhance long-term growth there is a need of "anticipatory R&D", i.e. R&D which produces
designs for novel consumption goods and increases productivity in the production of these
goods.
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1. From Pasinetti’s scheme to an evolutionary model
This paper presents a model of evolutionary growth and development in which satiation of
demand plays an important role in determining structural economic dynamics. The model
has many purposes and backgrounds (including new growth theory), but it can most easily
be understood as an attempt to provide an evolutionary economic micro foundation to
Pasinetti’s (1981; 1993) scheme of the structural economic dynamics of a pure labour
economy. This relationship builds on common purposes of both Pasinetti’s and the present
model. The primary goal of both models is to bring out clearly one of the best documented
empirical regularities of economic growth: that long-term growth is always related to major
changes in the composition of the economic system. The two models also take serious
another, somewhat more disputed, stylised fact, namely that increased diversity and variety
of the economic system is an integral part of long-term economic growth. Finally, the
models tries to demonstrate that satiation of demand is a major factor determining economic
growth and structural development—especially in terms of diversity and variety.
For the present purposes we shall consider the following short-term aspects of the Pasinetti
scheme: In any period t the economic system consists of nt sectors, each of which is
producing a homogeneous consumption good. The size of output of any of the nt goods of
the economy is determined by means of its per capita consumption coefficient, i.e.
Qit = citNt , where cit is the consumption coefficient of good i and Nt is the size of the
population of workers. The production of Qit takes place by means of labour and
knowledge. The sectoral production function is characterised by constant returns to scale, so
that employment is determined as Lit = Qit ait , where Lit is the number of workers
employed in sector i and ait is the labour coefficient (each worker is supplying a fixed








Normally Pasinetti assumes that the system fulfills the full-employment condition
Lt Nt = 1.
This presentation makes clear that the movement over time of output and employment in the
Pasinetti system is simply determined by the movement of two variable-length vectors of
exogenously determined parameters, the labour coefficients at and the consumption8
coefficients ct . Pasinetti gives a stylised story about the movement of these parameters. The
labour coefficients are assumed to increase over time, so that ai,t+1 > ait for all i. This
technical progress is assumed to be sufficient to allow per capita income to increase over
time. On the other hand, each individual consumption coefficient undergoes a more complex
movement which depends on the hierarchy of consumption goods. Except for the most basic
goods, any good i has the following story: In the beginning the good is not consumed at all,
but when per capita income reaches a certain level the good starts to get consumed; then the
consumption coefficient increases until a maximum level is reached, and this level is then
kept fixed (unless we are facing an inferior good).
It is the asymmetric movement of the labour coefficients and the consumption coefficients
that creates the drama within the Pasinetti scheme. The potential problem is one of satiation
of demand, and it arises when new goods are introduced too slowly into production and/or
consumption. If this is the case, labour productivity and incomes continue to grow while
consumption becomes more and more satiated. This means that Lt Nt <1, i.e. we observe
what might be called “technological unemployment”. One strategy against this
unemployment is to reduce labour time; another strategy is to try to introduce new
consumption goods (i.e. nt+1 > nt ). In both cases there is a need of consumer learning: how
to exploit extra leisure time and/or how to utilise new goods.
The short description of long-term dynamics within the Pasinetti scheme demonstrates that
is captures, maybe in the simplest possible way, the stylised facts of the structural
transformation and increased complexity of the economic system. This result is, however,
obtained by exogenous changes in labour coefficients and consumption coefficients. This
treatment of the core issue (learning) as a deus ex machina is only satisfactory as a first
approximation. But the scheme has shown no changes in this respect since its original
presentation more than thirty years ago (Pasinetti 1965). Similarly, the scheme has upheld
its pre-institutional (“natural”) character. It is thus high time to provide a micro foundation
for Pasinetti’s purely formal scheme.
With respect to the evolution of labour coefficients, the Nelson and Winter (1982) tradition
of evolutionary economic modelling supplies a potential micro foundation. From this
tradition we know that economic evolution can be depicted as a process in which firms
follow rules or procedures that are occasionally mutated or adapted. We also know that an
important example of economic evolution takes place within an industry (or a one-sector
economy) where new process techniques are introduced and imitated. These and other9
aspects of the Nelson and Winter model have to some extent defined a “paradigm” for
further research, even in the form of an evolutionary growth theory (see Silverberg and
Verspagen 1995; Nelson 1995, 67-72; criticism in Romer 1993). But this evolutionary
economic tradition has been weak in supplying foundations for a treatment of the evolution
of consumption coefficients. The present paper tries to demonstrate a simple way in which
this situation can be changed, namely by operating with hierarchical consumer preferences
and with economic agents that are both producers and consumers.
The evolutionary model of structural economic dynamics will be presented in three steps.
First, Pasinetti’s idea of an institution-free or “natural” level of analysis (in the tradition of
classical economics) will be driven to its extreme by analysing the structural economic
dynamics of a Robinson Crusoe economy (section 2). Then a simple version of a multi-
agent model of evolutionary endogenous growth is presented (section 3). In this
“Robinsoniana” model a large number of consumer-producer firms (“Robinsons”) are
involved in specialisation and trade. Simulation experiments are made for this model with
special emphasis on the consequences of different types of specialisation of R&D activities
(section 4). Finally (section 5), the paper discusses more explicitly the problem of escaping
satiation in the “Robinsoniana” model.
2. Satiation in a single Robinson Crusoe economy
A first approximation to a micro foundation of the Pasinetti scheme can be sketched in
terms of a Robinson Crusoe economy where production takes place by means of labour and
knowledge alone. To model the structural dynamics of this economy, we have to recognise
that “Robinson Crusoe Was Not Mainly a Resource Allocator” (Simon 1989, 471). Contrary
to the normal use of him in economics (White 1987), any thorough reading of Defoe’s
(1938) novel demonstrates that Robinson was not mainly engaged in dealing with known
and existing resources. It was rather his efforts in “creating new ways of dealing with his
environment [that] kept him alive and eventually comfortable. Such creating is a proper
model for the economic history and future of humankind; allocation is only its
handmaiden.” (Simon 1989, 471) Thus we start with Robinson Crusoe as a boundedly
rational man with a high degree of creativity. It is such a Robinson that builds a complex
production and consumption system, and to do so he needs to emphasise innovative
activities.10
In any period of time Robinson uses his knowledge of productive algorithms and product
designs in the production of a set of goods that under the given conditions maximise his
utility. In principle, Robinson can produce an infinite number of types of goods, and the
specification of all these goods are known to the model builder. Robinson is, however, much
more myopic. The reason is that Robinson has a utility function that orders the consumption
goods hierarchically (like in Pasinetti 1993; Verspagen 1993, Ch. 7). This hierarchy is
reflected in the index numbers for consumption goods,  1,2,,i, : a good is more basic
than another if it has a lower index.
The model has a very simple interpretation of the (Austrian) notion of a hierarchy of
consumption goods. For each good there is a physical maximum per capita Qi
max which, for
simplicity, is equal for all goods. If maximum utility has been obtained from goods  1,,i ,
then the utility increases in proportion to the consumed quantity of good i +1 up to its
physical maximum. Expansion beyond that maximum does not influence utility. Expansion
of the quantity of good i + 2 before good i +1 has reached its maximum increases utility
much less that a similar amount of good i +1 would have done. Thus Robinson’s
historically given standard of living, Gt , can normally by characterised by the number of
goods that are consumed up to their maximum and the degree to which the last good has
been consumed. If Gt = 2, it means that the first two goods has been consumed fully. If
Gt = 2.5, then two goods has been consumed fully and the third good has been consumed in
a quantity which is half of its maximum. These specifications of the utility function are
loosely compatible with a generalised version of Engel’s law.
The growth of Robinson’s standard of living cannot be determined independently of the
research and production conditions in the Robinsonian economy. Research gives
probabilistic results and production gives deterministic results. To simplify the analysis we
shall assume that Robinson has a desired number of working hours (L) and that he has a
fixed split of these working hours between research and production (given research
productivity and his intertemporal preferences).
In such a set-up we consider a situation where Robinson is able to produce more that the
first three goods, i.e. that he has left some working hours when he has produced the first
















prod is the desired number of labour hours in production, Q
max is the maximum
consumption of any good, and ait is the labour productivity for good i. This equation does
not necessarily mean that Gt > 3. The reason is that although Robinson in principle knows
the type of good that fulfills his fourth need, he has to discover a product design before he
can produce a product within that type of good. As long as he is not able to find such a
product design, he will encounter a situation with satiation of consumption and enforced
reduction of his working hours or enforced increase in his research activities. He might even
find product designs related to higher-ordered goods before he finds the design for good 4,
but this does not change the situation much because the consumption of e.g. good 5 before
any consumption of good 4 gives only little addition to overall utility. Thus there might be
satiation of demand although higher-ordered goods are known and consumed sporadically.
As soon as Robinson has found a design for good 4, the situation is radically changed. The
reason is that we shall assume that Robinson is able to produce copies of any product design
that is known to him, although this production will initially take place with very low
productivity. Given his utility function, Robinson will immediately start to use his unused
amount of desired production labour hours for the production of good 4. His research
activities also starts to consider how to increase the initially very low productivity with
respect to the production of good 4 (and other goods that he is able to produce). As a result
Robinson will increase his production of good 4 in a stepwise manner, and at some point of
time he will start to consider good 5. However, if Robinson has not had any anticipatory
improvements of the productivity of good 4 production, it may—for stochastic reasons—
take a long time before he is able to consume this good up to its maximum.
It is now obvious that the way Robinson spends his research time is important for the long-
term growth of his standard of living. Growth will be enhanced if he does not wait to look
for a new product design until all the lower-level goods has been fully consumed. Similarly,
it may be an advantage to start to improve the productivities of known goods before they
have entered actual production and consumption. However, such a behaviour is not found in
the boundedly rational Robinson Crusoe of Defoe’s novel. Here it is acute problems that
lead to research activities. In the present model it could be satiation of demand and the
emergence of a residual of labour (Pasinetti’s “technological unemployment”) that
determines the introduction of a new focusing strategy in Robinson’s research work. Thus
we arrive at an oscillating solution to Robinson’s main problem of dividing his innovative
activities between on the one hand increasing the productivity in production of existing12
goods and on the other hand creating new goods and related methods of production. By
solving this problem over an over again, our fictitious Robinson is able to replicate much of
Pasinetti’s story of the structural evolution of economic life.
3. The Robinsoniana model
3.1. Motivation and overview
To develop further the story of structural economic dynamics we need to turn from the
individual Robinsonian economy to an economy with many interacting agents. To stick to
the original story we study a large number of potentially interacting Robinsons, each
occupying a small island in the archipelago of Robinsoniana. Each Robinson has his own
“household-firm” that organise the production and consumption of his fixed labour force;
each Robinson can engage in bilateral exchange of goods; but although goods can be
transported between the islands, Robinsons do not migrate and do not work for other
Robinsons (they are not transformed into “Fridays”). In this way we create an economic
system which is placed halfway between Pasinetti’s scheme of a “natural” or institution-free
economic system and full-blown capitalist systems with money, labour markets and
financial markets.
To establish a rapid intuition about the consumer-producer firms (cf. Yang and Ng 1993) of
Robinsoniana, the reader may think of firms in an economic system where very-long-term
labour contracts have come to dominate, but there are several alternative interpretations.
One possibility is that our “firms” are consumer-producer cooperatives, another that we are
facing consumer-producer households of the peasant and artisan type. It is even possible to
interpret a consumer-producer firm as a country and thus explicitly to relate to the classical
theory of international specialisation; but this country-oriented interpretation misses some of
the model’s insights of how an economic system may be created from scratch through an
innovation-driven process.
Basically, the Robinsoniana model functions like in the above description of the evolution
of Robinson Crusoe’s economy except that we now take into account the possibility of
specialisation and exchange. The outcome of a successful process innovation is the
introduction of a new algorithm about the process of production with respect to a particular
good. Due to the random character of innovative results, productivity differentials between13
the Robinsons will necessarily emerge—thus creating the dynamic comparative advantages
that are the background for their specialisation and bilateral exchange. As income increases,
consumption is expanded to encompass an ever-increasing range of goods. Thus a more
diversified economic system emerges. The problem is, however, how fast this process is.
This depends on how the Robinsons cope with satiation of demand—both “satiation in the
narrow sense” where there is a lack of product designs for the “next” goods in the hierarchy
and “satiation in the broad sense” where the “next” goods are produced with so low
productivity that they function as a brake on further growth.
The Robinsoniana model that depicts the initial stages of an economy that undergoes both
growth and development (i.e. structural transformation and diversification). The economy
has only one type of agent, Robinsonian firms that function both as producers and
consumers. The “employees” of a firm are also its owners (with equal shares). Their
consumption is provided for by goods obtained by the firm, either directly through
production or indirectly through bilateral exchange. The sole purpose of a Robinsonian firm
is to maximise the utility of its employee-owners.
3.2. Consumption and utility
Consumption may include any of an open-ended array of goods. For each good there is a
maximum level of per capita consumption. Goods are placed in a hierarchy so that
consumers prefer to consume a lower-level good up to its maximum before a higher-level
good is consumed. The goods are identified by an ordered, open-ended set of index numbers
 1,2,,i,, and the index numbers of goods reflects their place in the consumption
hierarchy.
If there are no “holes” in the sequence of consumed goods, the utility index, Gjt , is simply
the number of goods consumed up to their maximum. If e.g. Gjt = 5.64, it means that the
employee-owners of firm j in period t have maximum consumption of the first 5 goods
while they consume 64% of the maximum of the 6th good. Goods that—due to decision-
making problems in a complex market system—come after a “holes” in the ordinary
sequence of consumption increase the utility index less that hierarchically consumed goods.14
3.3. Production
The economy is endowed with only one factor of production, labour, which is provided by
the “employees”. There is a fixed number of employees, and each of them supplies a fixed
amount of labour. There is no labour market, so employees are distributed permanently
between the m firms. All Robinsonian firm have the same number of employees (e.g. 1).
Labour can be used to produce any of the goods in the consumption hierarchy as well as for
R&D. Each firm has a specific labour productivity for each good, and the productivities are
independent of the size of production. If firm j spends one unit of labour on good i, it
produces aijt  units this good. If it spends  Lijt units of labour, it produces Qijt = aijtLijt . The
firm’s open-ended list of productivities ( a1jt,,aijt,) reflects its private set of production
algorithms. The algorithms can be improved by R&D. Algorithms that has not been
improved beyond the basic level of knowledge have high unit labour costs.
3.4. Bilateral exchange
Firms may engage in bilateral exchange and thus exploit comparative advantages. But there
is a minimum level of productivity differentials that is necessary if firms are to engage in
exchange. The reason is that there are transaction costs. These costs mean that the receiving
firm obtains only a fraction of the quantity delivered by the supplying firm. Other
constraints are that stocks of goods cannot be stored from one period to the next and that a
firm cannot be both a buyer and a seller of the same good.
Exchange is organised through contracts related to order production. The market process
runs successively through the hierarchy of goods, starting with good 1. For each good i,
firms enters one by one according to their relative performance. When its turn comes, a firm
tries to make as many profitable contracts as possible with itself as the supplier of good i. It
starts by asking for trade partners that can supply it with its weakest-productivity good, k.
The potential trading partners enter according to their relative performance with respect to
good k. If an exchange is possible and profitable for both parties, a contract is made. The
exchange rate between the two goods depends on the relative productive strength of the two
parties.
The assumed organisation of exchange—without a system of money and prices—is
designed for experimental economies with relatively few firms and goods. From a15
computational point of view such an economy is very inefficient. This is demonstrated by
the strong assumptions that are needed in order to avoid that simulation time increases
exponentially with the number of  firms. But the bilateral-exchange system has many
advantages in relation to the bottom-up construction of a simple economic system.
3.5. R&D investment
Each firm has an R&D intensity rule that tells it in each period to spend a certain fraction of
its labour on R&D. This R&D falls in two parts that are motivated by two outcomes:
process innovation and product innovation. We shall focus on process innovation but not
omit product innovation.
As a result of the firm’s R&D work in period t, a better algorithm for activity i may be
found. Whether an innovation will actually take place is determined in four steps. First, we
find out how many (if any) innovations that is obtained by the firm in period t. This is a
probability function of its R&D effort. Second, we see which of the productivities are
subject to innovation. This is determined probabilistically by means of the “focusing
function” that reflects the way the firm specialises its R&D work. Third, we find a new
productivity. Normally it is assumed that technological development is cumulative so that
we find the (log of the) new productivity in a probability distribution which has the (log of
the) existing productivity as its mean. But it is also possible to define technological progress
functions with spill-overs between firms or with an exogenous, science-based mean. Fourth,
the firm implements the new productivity in the next period if it is better that the previous
productivity (i.e. if aij,t+1 > aijt).
Each firm has a strategy of how to focus the attention of R&D work to the different goods of
the hierarchy of consumption. This focusing strategy is modelled as a conditional decision.
Since the hierarchy is infinite, it is obviously non-sensical to focus with equal weight on all
possible goods. The (boundedly) optimal strategy in a state of autarky is, in the main, to
focus attention in proportion to the amount of labour spend on the production of a particular
good. When exchange is introduced, this strategy can also be applied. But with highly
developed exchange, firms come to focus on improving production of a single good. If such
a focus has been followed for a long time, the relative performance of the firm with respect
to other goods is very weak. This means that when other firms take over the market, the
specialised firm will confront a major set-back in its standard of living. There are many16
ways of insurance against such a catastrophe. The simplest, but not the best, of these
strategies is to spread equally across all the goods that are consumed by the firm.
To produce a particular good the firm needs to find an appropriate product design. The
method for finding such designs is nearly equal to the method of process innovation—
except that we shall (in the main part of the paper) assume that all product designs for a
particular good are equivalent. The issue of an adequate focusing strategy is even more
important in the case of product innovation than in the case of process innovation: the
inability to find a product design for the next good in the hierarchy of goods can effectively
block growth in the Robinsoniana model.
4. Simulation of the structural dynamics in Robinsoniana
In relation to the Robinsoniana model a set of simulations have been performed. Basically
they explore how growth in individual and average standard of living (Gjt and Gt ) is
influenced by the introduction of exchange as well as by different technological regimes and
focusing strategies. Emphasis is put on the focusing of R&D since this theme is most
directly related to the problem of satiation. However, only process innovation is taken into
account. This means that we—for the sake of simplicity—assume that all Robinsons have
brought with them from the Old World a knowledge of the product designs of all the goods
that are produced during the simulation runs.
4.1. Basic parameters and computational structures
The simulations (cf. the programming tools used in Andersen et al. 1996) operate with 6
firms which each have one employee (who delivers 1.05 units of labour). All firms allocate
their labour endowment so that 1 unit of labour is used for productive activities and 0.05
units of labour are used for R&D. The productive labour is allocated in order to maximise
the standard of living, given that the maximum consumption of each good is 0.5. All firms
have knowledge of the product designs needed for the production of the first 10 goods. The
level of generic knowledge is so that all goods can be produced with a productivity of 0.5.
This means that by applying generic technology each firm can produce 1 good up to its
maximum or, in other words, the generally available standard of living is 1.17
To get a quick startup of the simulation it is assumed that all firms have initially obtained
some private knowledge. For each firm and each good the (logarithm of the) productivities
of the first 5 goods are obtained from a normal distribution with a mean equal to the
(logarithm of the) level of generic knowledge. Thus firms are able to improve the generic
knowledge in half of the cases. The variance is so large that the average autarkic standard of
living is raised to about 2. However, if all firms obtains access to the best-practice
technology, the level of the standard of living starts from about 5 (see figure 1.a).
Whether the existence of substantial productivity differentials between firms leads to
exchange depends on the share of transaction costs. In some experiments it is set to 1 so that
the buyer receives none of the supplied goods. In other experiments the share of transaction
costs is 0. In both cases the computational process starts by depicting the negotiation
process according to the algorithm of section 3.4. Then it is calculated how much firms
produce and exchange, and finally their standard of living is calculated.
In parallel with production and exchange firms perform their innovative activities.
Innovative results occur according to a Poisson process in which it on average takes 4
periods for a firm to make one innovation. This innovation is related to one of the goods.
Innovations are distributed uniformly between the goods that are dealt with in R&D work.
Firms’ R&D can either deal with all goods within their horizon of interest or they can focus
few goods that they produce for sales and/or that represent their best productivities in
comparison with other firms. Finally the new (logarithm of the) productivity for the selected
good is obtained from a normal distribution with the (logarithm of the) existing productivity
as the mean. Thus there is cumulativeness in each firm’s productivity development with
respect to each good.
4.2. Technological development under autarky
To obtain a quick understanding of the main features of the model it is convenient to start
from a set of autarkic Robinsonian firms (like the one described in section 2). We shall
obtain this situation by setting the transaction costs’ share to 1. This means that even a
strong technological development and the related productivity differentials cannot overcome
transaction costs. Instead all Robinsonian firms develop independently of each other. Under
this condition it is easy to follow the consequences of technological development. This is18
demonstrated in figure 1 which records the evolution of 5 autarkic firms during a simulation
over 100 periods.
Although all firms have the same technological conditions and the same behavioural rules
(including the strategy of “polyhistorians”, i.e. to improve knowledge on all fronts), they
develop differently because of differences in their initial conditions and in their probabilistic
success in R&D work. Of special importance is the assumption of cumulative technological
development which means that a firm may become gradually better in each area. This means
that productivities will (normally) be improved in a step-wise manner.
A typical pattern of productivity improvements of an individual firm with respect to 5 goods
is recorded in figure 1.a. Here we see the evolution of the reciprocal productivities (1 aijt )
for firm 6. This firm has by assumption a reciprocal productivity of 2 for all unexplored
goods hierarchy, but it can only produce the goods for which it has found a product design
(this is by assumption the first 10 goods). In the initial situation the firm has tried to
improve the productivity of the first 5 goods, but no improvement has initially been
obtained for good 4. The firm has no luck in improving this productivity during the 100
periods of the simulation. However, for all other goods we see a step-wise improvement of
the productivities. For instance, the reciprocal productivity of good 5 starts from about 1 1/3
and ends with less that 2/3. In the latter case one unit of labour will produce more than 1.5
units of output of good 5. On the other hand there is no improvements with respect to good
4. Here a unit of labour provides in all 100 periods 0.5 units of output.


























Figure 1. (a) Firm 6’s reciprocal productivities (1 aijt ) for 5 goods. (b) Average standard of living
(Gjt ) for 6 firms under autarky (including firm 6).
As a result of its productivity development firm 6 undergoes a slow growth of G, the level
of the standard of living of its employee-owner. In figure 1.b we can see that firm 6 in the19
beginning is able to obtain a standard of living of nearly 2, i.e. that it provides the maximum
consumption of good 1 (0.5 units) and nearly the maximum consumption of good 2 (nearly
0.5 units). At the end of the simulation the living standard is a little more than 3, i.e. the first
3 goods are supplied fully while a little of good 4 is also produced.
Figure 1.b also shows information about 5 other firms. Initially most firms have a better
living standard than firm 6. This is due to the initial distribution of productivities. The
trajectories over the 100 periods is due to the cumulative technological development of
individual firms. The movement of G also shows a step-wise pattern which gives the lucky
ones an advantage. But the case of firm 1 demonstrates that a random sequence of
innovations in the “right” goods are able to bring this firm from the bottom to the top of the
distribution of standards of living—where firm 5 has been during the whole simulation.
Figure 1.b also demonstrates that firms 1 and 5 have reached a ceiling where the growth rate
decreases. The reason is that they have not changed their focusing strategy. This means that
they have not started to improve the reciprocal productivity of 2 with respect to good 6. This
is obviously irrational, especially for firm 5, but it demonstrates how a lack of attention to
the productivity of the production of the front-end goods can function as nearly as strong a
brake on growth than the lack of finding the “next” product design (a possibility which
under the current assumptions will be reached when good 11 comes into consideration).
The R&D strategy applied in the simulation is not the best for autarkic firms (instead it is
used to simplify the introduction of exchange). Thus the performance of each autarkic firm
can be improved by changing the focusing strategy of R&D work. For instance, firm 6 in
figure 1.a continues to put equal attention of R&D work to all 5 goods over all periods. This
is not realistic for at least two reasons. First of all, good 5 is not produced at all during the
100 periods. So why bother about this product. Second, the firm does spend an equal
amount of labour on all goods. It would be an obvious strategy to allocate R&D work in the
same proportion as productive work. To take an example, the firm could emphasise
innovations with respect to good 1 after it has made an innovation with respect to good 2
around period 20. Actually we see an innovation with respect to good 1 around period 40,
but this improvement is due to a purely random event within the generalist strategy—not to
an increased attention to good 1 innovations.20
4.3. Autarky vs. exchange
The conditions which allows the emergence of exchange in Robinsoniana can emerge in
different ways. In the simulations we have increased productivity differentials by letting the
firms follow a generalist R&D strategy. As soon as some trade is present we can promote
further trade by adding an endogenous decrease in transaction costs. In the present prototype
model we simply assume an exogenous drop in transaction costs, however. In the simulation
runs recorded in figure 2.b we make the assumption is that all barriers to trade have been
overcome (the transaction costs’ share is 0). Given this assumption as well as simple
productivity differentials, we see the emergence of exchange between firms.
The introduction of specialisation and trade in Robinsoniana dramatically changes the
conditions of firms as well as their R&D strategies. This change is due to the fact that firms
now have the possibility of exploiting the model’s increasing returns to the application of
innovations. Their situation is simply that the costs of making an innovation is given while
the benefits differ with the volume over which the innovation is used. If the firm makes an
innovation with respect to a good that it does not produce, there are no benefits from the
innovation. If the firm produces for its in-house consumption, then benefits are limited by
maximum consumption. The fullest use of the benefits emerge from becoming a specialised
seller of the innovated good. The system-level consequence is that the average level of
consumption is higher and its growth is larger than in the case of autarky.
























) in systems (a) without
exchange between firms and (b) with exchange between firms (averages of 5 runs).
Figure 2 compares the average standards of living (G
mean —also called Gt ) for situations
with autarky and bilateral exchanges between firms. Using the standard assumptions (see
section 4.1) we see much variance between outcomes that a based on different sequences of21
random numbers. Therefore, we record average results from 5 simulation runs. Even with
this degree of averaging we still have left a visible variance—especially in the runs with
exchange (figure 2.b). The reason for this result is obvious if we consider figure 5.
The difference between autarky and exchange can be seen by comparing the average actual
standard of living in figure 2.a and 2.b. Here we start from a situation with large
productivity differentials. Therefore, a significant increase in the standard of living—from
less than 2 to about 3—can be obtained by introducing exchange. This exchange is,
however, far from “perfect”. The reason is that some firms have a larger degree of market
power than others. Therefore they can impose advantageous exchange rates with respect to
weaker firms, and this diminishes the level of exchange and the overall standard of living
compared with an—unrealistic—situation with equal market power for all firms.
Both under a regime with autarky and with exchange we see a gradual increase in the
average standard of living in Robinsoniana. The starting point is exactly the same, but
gradually differences emerge between the two regimes. The reasons for these differences
can be seen from the development of the maximum potential standard of living (G
max )
under the two regimes. This measure is simply the obtainable standard of living given that
all production take place with best-practice technology. A comparison between figures 2.a
and 2.b shows a clear difference in this measure. The reason is that the best-off firms start to
focus the attention of their R&D work on higher-level goods and occasionally they moves
the front forward. In relation to figure 2 the frontier goods are the goods beyond good 5.
Since these goods come more to the attention to goods with the higher, exchange-based
standard of living, the frontier moves faster in figure 2.b.
4.4. Innovative competition with generalist and specialised R&D
The results of figure 2 reflects the assumption that in Robinsoniana there are even
technological opportunities with respect to all goods and that all firms follow a generalist
R&D strategy, i.e. that they spread their R&D attention evenly across all goods from the
bottom of the hierarchy up to the front of their horizon of interest. But although this strategy
is helpful in introducing into an autarkic system a significant degree of productivity
variance, it is not an obvious strategy to follow for firms that consider a relatively stable
exchange system as a permanent phenomenon. For such firms it is obvious to consider some22
degree of specialisation of their R&D work. A simple example of such a specialisation
strategy is compared with the generalist (or polyhistoric) strategy in figure 3.
In a Robinsoniana where all firms follow the generalist strategy all firms want to improve
their productivity relating to all goods. To dramatise the results a little vis-à-vis the results
recorded in figures 1-2 we now start from a horizon of interest consisting of  4 goods. The
horizon of interest is expanded when consumption reaches a higher-level good, starting
from good 5.
In figure 3.a the results of 6 firms’ attention to a single good (good 2) is recorded. All except
one (firm 1) has been able to improve their productivity with respect to this good. But in the
exchange regime only one of two of the best firms will at any point of time use their
knowledge with respect to good 2. This is the background for the R&D strategy followed by
all the firms in the simulation recorded in figure 3.b. Here only firm 3 and firm 2 have
obtained an improvement in their productivity with respect to good 2.
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Figure 3. Evolution of reciprocal productivities (1 aijt ) for 5 firms with respect to good 2 in (a) a
system of “polyhistors” and  (b) a system where each firm focus on a few of its strongholds.
These results reflects that each firm at any point of time focus its attention on its two best
goods (and the system-level frontier good if its consumption has reached this level). The
result of this specialisation it a marked improvement in the level of productivities of firms
that are relevant for the system-level performance (if we had recorded aijt  instead of 1 aijt ,
this would have been clearer). Since we have changed one assumption (the initial set of
goods within each firm’s horizon), the evolution is now different from figures 1-2.
Therefore we give aggregate results of the run. These results (that are nearly comparable
with figure 2) are recorded in figure 4.23




















Figure 4. G at the technology front and in actual practice in (a) a system of “polyhistors” and  (b) a
system where each firm focus on a few of its strongholds.
By comparing figures 4.a and 4.b we see that the difference between the polyhistoric and the
specialist R&D strategies are more marked with respect to the technology-front standard of
living than the actual standard of living. The reason is mainly that the specialist strategy
introduced a higher degree of monopoly power than the polyhistoric strategy where all firms
compete all the time by means of knowledge creation. This cannot directly bee seen from
the figures. But another difference is easy to illustrate at the level of the standard of living.
By comparing figures 5.a and 5.b we can appreciate that the specialist R&D strategy
introduces more marked coordination problems than the generalist strategy. This is
especially obvious in periods 60 to 90 where much instability emerges in figure 5.b. One of
the reasons can be seen by considering firm 5. This firm is not able to obtain a single
bilateral exchange, so it has to stay at its autarkic standard of living. However, in figure 5.b
it obtains occasional exchanges from period 70. This happens in a period where there is a
general instability in the pattern of specialisation—after a semi-stable period between
periods 40 and 70. But the Robinsoniana system reaches a new stable pattern of
specialisation before period 90.24






























Figure 5. Average standard of living of firms in (a) a system of “polyhistors” and (b) a system
where each firm focus on a few of its strongholds.
In instable situations there is stronger competition and many firms cannot uphold their
position. Since they cannot go bankrupt, they will however have new chances. Ultimately,
the assumed cumulative technological regime can ease the problem. But firms can try
minimise the time it takes to stabilise the their situation by following more advanced R&D
strategies where they concentrate in a more complex manner on actual and potential
strongholds with respect to trade and productivity. However, simulations demonstrate that
there will normally be shifts between stasis and instability. The microlevel “solutions” will
not normally stabilise the Robinsoniana system. The future introduction of labour and
capital markets into the prototype model will point to new sources of instability.
5. Problems of satiation in Robinsoniana
5.1. Summarising the results
The Robinsoniana model has tried to provide important elements of a micro foundation of
the Pasinetti scheme of economic growth and development. Even in the Robinsoniana case
the long-run consequence productivity growth in a multi-sectoral economy is that labour
becomes available for the production of new consumption goods. If such goods are not
available to a sufficient degree, the macroeconomic consequence is that “technological
unemployment” will emerge. A related problem, namely that productivity growth is slow
for front-end goods, does not lead to “unemployment” but just to a slow-down in aggregate
growth. In the former case we may talk of problems of “satiation in the narrow sense” where
there is a lack of product designs for the “next” goods in the hierarchy. The latter case may25
be related to “satiation in the very broad sense” where the “next” goods are produced with
so low productivity that they function as a brake on further growth.
The simulation omitted “satiation in the narrow sense” by the assumption that product
designs for the first 10 goods were available. This assumption allowed us to explore the
dynamics created by differential productivity growth across firms and sectors, including
problems of “satiation in the broad sense”. Even in the case where product designs for new
goods were no constraint, we saw that there might occur a slow productivity development in
the production of new goods which slowed down the overall rate of growth irrespectively of
productivity growth in old sectors. Thus, to enhance long-term growth there is a need of
“anticipatory R&D”, i.e. R&D which produces both designs for novel goods in the
consumption hierarchy and increases productivity in the production of these goods.
The solution to the problem of “anticipatory R&D” is not necessarily found, even in
economies where we find wide-spread activities on product innovation and process
innovation. With respect to the Robinsoniana economy we observe a trade-off between on
the one hand the need to stabilise the economy in a way that allows the specialisation of
R&D and on the other hand the attempts to solve the problems of satiation of demand. The
problem is that specialised firms are likely to have much larger problems in exploring the
frontier of the consumption hierarchy than the generalist firms of a turbulent economy.
5.2. Satiation in an extended model with a double consumption hierarchy
The Robinsoniana model has implemented the basic Pasinetti scheme rather than extending
it. This might be problematic when we try to relate to present-day problems where we
encounter a surprising variety of product designs. Can there really be a problem of satiation
of demand in such an economic world? This question is so central that we cannot simply
dismiss it as being beyond the limits of the present paper. Instead we shall see how the
Robinsoniana model can be extended to cope with the question by introducing a double
hierarchy of goods.
The first hierarchy has already been presented. We may say that it concerns the diversity or
breadth of the set of consumed goods as reflected in the standard of living measure
(perceived Gjt ). Based on this simple sequential hierarchy we can, however, construct an
embedded hierarchy. This second hierarchy concerns the variety of subgoods (variants) by
which each of the species of goods of the first hierarchy is implemented. The relevant26
measure in this connection is the perceived average of variants per species of good or the
perceived average height of the “trees of variants” (implemented as binary trees; cf. the
“production trees” in Andersen 1996c). This measure may be called perceived Hjt.
In relation to the second (nested) hierarchy we only consider an individual good i as a first
approximation to the fulfillment of a complex need. Instead of satisfying the need with e.g.
two units of good i, the consumer prefers to have one unit of each of two variants of the
good that covers different aspects of the need. Thus good i at level 0 becomes bifurcated
into good i1 and good i2 at level 1. Similarly, good i1 may become bifurcated into good i11
and good i12  at level 2. A continued process of bifurcation means a maximum of 2 variants
at level 1, 4 variants at level 2, and 2
n variants at level n.
The important question is whether and how the maximum consumption of the goods of the
ith family of goods is influenced by its increased variety. The answer depends in the
previously defined standard of living (measured in terms of Gjt ) relative to i. If the standard
of living is not significantly larger than i, then although the consumer slightly prefers variety
of consumption, there is no increase in consumption (and no willingness to pay more). As
the distance between the index of the good and the standard of living increases, the preferred
level of variety increases. To be more specific, the maximum consumption of each of the
variants at preferred level n may be set to n 2
n . Thus, if the preferred level of variety
within the ith family of goods is 0, then 1 unit of the single good is consumed. At level 1 the
maximum consumption for each variant is 1, at level 2 it is 1/2, at level 3 it is 3/8, etc.
Within each preferred level the consumption is filled out from left to right, since the
consumer prefers to consume e.g. good i1 up to its maximum before any of good i2 is
consumed.
This extension of the Robinsoniana model with individual binary consumption trees for
each species of good presupposes a more advanced trading system that the barter trade
described in section 3.4., and it also creates problems concerning the computer
implementation. Still, the model is very abstract and “unrealistic”. For instance, it assumes
that all the existing variants of consumption goods would ultimately be consumed at very
high standards of living. Thus it assumes away the real differences between different
consumers. However, the extended model can be useful in suggesting how
macroeconomically relevant satiation of demand may emerge in an economy with an
overwhelming variety of products.27
The basic idea behind the double hierarchy of goods is that demand can be satiated because
of a lack of product designs which supports the “next” step in the creation of new diversity
with respect to the breadth of consumption although there are lots of unused variety with
respect to the average depth or height of consumption. It has always been easier to create
variety than diversity, and the increased specialisation of the firms R&D activities as well as
the creation of specialised marketing channels is likely to make them even more oriented
towards new variants. As the demand for variants beyond the desired level of the tree was
defined above, the firms can even use the introduction of superfluous variants in their
competition for market shares (which plays a central role in Robinsoniana). Thus the height
of the consumption trees tends to become significantly higher than asked for by the
consumers. Increasing the basic-level, diversity is emphasised much less, given the
behavioural assumptions of the extended Robinsoniana model.
6. Conclusions
This paper has tried to develop an evolutionary model of economic growth and development
in a way which allows the discussion of the sectoral and macroscopic consequences of the
satiation of demand. Although the model has in several ways been inspired by endogenous
growth theory, it has a very different approach. The most obvious mark of distinction is the
use of consumer-producer firms and the exclusion of factor markets. The model is also
designed to exclude any full endogeneity of growth. Instead it has tried to emphasise the
issue of different ways of providing the process innovations and product innovations that
allows for long-term growth in relation to a complex structural economic dynamics. In this
respect the model can partly be seen as representing an attempt to provide an evolutionary
economic micro foundation to Pasinetti’s scheme of the structural economic dynamics of a
labour economy.
Like the Pasinetti scheme the model deals with an economic system with a varying number
of sectors, each of which is producing a consumption good. Consumers have a hierarchy of
goods, and they first consume a higher-order good when they are fully provided with the
lower-order goods. The goods are produced within consumer-producer firms which organise
both production and consumption for their workers. Production takes place by means of
labour and knowledge. Through innovative activities firms increase their productivity with28
respect to individual goods. The long-run consequence of this is that labour becomes
available for the production of new consumption goods.
If such new goods are not provided to a sufficient degree, “technological unemployment”
will emerge. If there is slow productivity development in the production of new goods, the
overall rate of growth will slow down irrespectively of productivity growth in old sectors.
Thus, to enhance long-term growth there is a need of “anticipatory R&D”, i.e. R&D which
produces designs for novel goods in the consumption hierarchy and increases productivity in
the production of these goods. However, this is not necessarily done even in economies
where we find wide-spread activities on product innovation and process innovation.
This far, the result of the present model (pedagogically interpreted as a “Robinsoniana”) fits
fairly well with the abstract Pasinetti scheme. But the provision of an explicit and
evolutionary micro founded model in relation to the scheme, and the computer
implementation of this model allows for a very large number of research questions.
Actually, there seems to emerge of whole new research programme. Two major questions
within this programme has been confronted. First of all, there is the problem of
specialisation of production and R&D within firms. This problem is characterised by major
trade-offs, and a in-depth specialisation presupposes a fairly large degree of economic
stability (or government remedies for the consequences of a lack of economic stability). One
of the trade-offs concerns the relative emphasis on old and new products and processes. The
second question is how we can come beyond Engel (and the simple generalisations of his
results) in the development of a theory of demand that is relevant for theoretical and
empirical analysis of growth that is characterised by increasing diversity and variety of
consumption. The preliminary answers to both questions may indicate the potentials of a
bottom-up approach to structural economic dynamics—including the problems of satiation
of demand.29
References
Andersen, Esben Sloth (1996a), ‘The Evolution of Economic Complexity: A Division-and-
Coordination-of-Labour Approach’, in Helmstädter, Ernst, and Perlman, Mark (eds.),
Behavioral Norms, Technological Progress, and Economic Dynamics: Studies in
Schumpeterian Economics, University of Michigan Press, Ann Arbor, Mich., pp. 97-119.
Andersen, Esben Sloth (1996b), ‘From Static Structures to Dynamics: Specialisation and Innovative
Linkages’, in DeBresson, Christian (ed.) Economic Interdependence and Innovative Activity:
An Input-Output Analysis, Elgar, Aldershot, pp. 331-353.
Andersen, Esben Sloth (1996c), The Evolution of an Industrial Sector with a Varying Degree of
Roundaboutness of Production, Paper presented at the International Schumpeter Society
Conference, Stockholm, 2-5 June 1996, DRUID Working Paper, Department of Business
Studies, Aalborg University.
Andersen, Esben Sloth (1997), ‘An Evolutionary Approach to Structural Economic Dynamics’, in
Conte, Rosaria, Hegselmann, Rainer, and Terna, Pietro (eds.), Simulating Social Phenomena,
Springer, Berlin, pp. 287-293.
Andersen, Esben Sloth, Jensen, Anne K., Madsen, Lars, and Jørgensen, Martin (1996), The Nelson
and Winter Models Revisited:  Prototypes for Computer-Based Reconstruction of
Schumpeterian Competition, DRUID Working Papers, Department of Business Studies,
Aalborg University.
Andersen, Esben Sloth, and Lundvall, Bengt-Åke (1997), ‘National Innovation Systems and the
Dynamics of the Division of Labour’, in Edquist, Charles (ed.) Systems of Innovation:
Technologies, Institutions and Organizations, Pinter, London, pp. 242-265.
Defoe, Daniel (1938), The Life and Strange Surprising Adventures of Robinson Crusoe of Yorks,
Mariner, Penguin, Harmondsworth.
Nelson, Richard R. (1995), ‘Recent Evolutionary Theorizing about Economic Change’, Journal of
Economic Literature, Vol. 33, pp. 48-90.
Nelson, Richard R., and Winter, Sidney G. (1982), An Evolutionary Theory of Economic Change,
Belknap Press, Cambridge, Mass. and London.
Pasinetti, Luigi L. (1965), ‘A New Theoretical Approach to the Problems of Economic Growth’, in
Study Week on the Econometric Approach to Development Planning, North-Holland
(Pontificiae Academiae Scientiarum), Amsterdam, pp. 571-685.
Pasinetti, Luigi L. (1981), Structural Change and Economic Growth: A Theoretical Essay on the
Dynamics of the Wealth of Nations, Cambridge University Press, Cambridge.
Pasinetti, Luigi L. (1993), Structural Economic Dynamics: A Theory of the Economic Consequences
of Human Learning, Cambridge University Press, Cambridge.
Romer, Paul M. (1993), Two Strategies for Economic Development: Using Ideas and Producing
Ideas, Proceerings of the World Bank Annual Conference of Development Economics, 1992:
Supplement to the World Bank Economic Review, March, pp. 63-91.
Silverberg, Gerald, and Verspagen, Bart (1995), Evolutionary Theorizing on Economic Growth,
MERIT Research Memoranda, University of Limburg.
Simon, Julian L. (1989), ‘Robinson Crusoe Was Not Mainly a Resource Allocator’, Social Science
Quarterly, Vol. 70, pp. 471-478.
Verspagen, Bart (1993), Uneven Growth Between Interdependent Economies: An Evolutionary
View on Technology Gaps, Trade and Growth, Avebury, Aldershot.
White, M. W. (1987), ‘Robinson Crusoe’, in Eatwell, John, Milgate, Murray, and Newman, Peter
(eds.),  The New Palgrave: A Dictionary of Economics, Vol. 4, Macmillan, London and
Basingstoke, pp. 217-218.
Yang, Xiaokai, and Ng, Yew-Kwang (1993), Specialization and Economic Organization: A New
Classical Microeconomic Framework, North-Holland, Amsterdam.Danish Research Unit for Industrial Dynamics
The Research Programme
The DRUID-research programme is organised in 3 different research themes:
- The firm as a learning organisation
- Competence building and inter-firm dynamics
- The learning economy and the competitiveness of systems of innovation
In each of the three areas there is one strategic theoretical and one central empirical and
policy oriented orientation.
Theme A: The firm as a learning organisation
The theoretical perspective confronts and combines the ressource-based view (Penrose,
1959) with recent approaches where the focus is on learning and the dynamic
capabilities of the firm (Dosi, Teece and Winter, 1992). The aim of this theoretical work
is to develop an analytical understanding of the firm as a learning organisation.
The empirical and policy issues relate to the nexus technology, productivity,
organisational change and human ressources. More insight in the dynamic interplay
between these factors at the level of the firm is crucial to understand international
differences in performance at the macro level in terms of economic growth and
employment.
Theme B: Competence building and inter-firm dynamics
The theoretical perspective relates to the dynamics of the inter-firm division of labour
and the formation of network relationships between firms. An attempt will be made to
develop evolutionary models with Schumpeterian innovations as the motor driving a
Marshallian evolution of the division of labour.
The empirical and policy issues relate the formation of knowledge-intensive regional
and sectoral networks of firms to competitiveness and structural change. Data on the
structure of production will be combined with indicators of knowledge and learning. IO-
matrixes which include flows of knowledge and new technologies will be developed
and supplemented by data from case-studies and questionnaires.
Theme C: The learning economy and the competitiveness of systems of innovation.
The third theme aims at a stronger conceptual and theoretical base for new concepts
such as 'systems of innovation' and 'the learning economy' and to link these concepts to
the ecological dimension. The focus is on the interaction between institutional and
technical change in a specified geographical space. An attempt will be made to
synthesise theories of economic development emphasising the role of science based-sectors with those emphasising learning-by-producing and the growing knowledge-
intensity of all economic activities.
The main empirical and policy issues are related to changes in the local dimensions of
innovation and learning. What remains of the relative autonomy of national systems of
innovation? Is there a tendency towards convergence or divergence in the specialisation
in trade, production, innovation and in the knowledge base itself when we compare
regions and nations?
The Ph.D.-programme
There are at present more than 10 Ph.D.-students working in close connection to the
DRUID research programme. DRUID organises regularly specific Ph.D-activities such
as workshops, seminars and courses, often in a co-operation with other Danish or
international institutes. Also important is the role of DRUID as an environment which
stimulates the Ph.D.-students to become creative and effective. This involves several
elements:
- access to the international network in the form of visiting fellows and visits at the
sister institutions
- participation in research projects
- access to supervision of theses
- access to databases
Each year DRUID welcomes a limited number of foreign Ph.D.-students who wants to
work on subjects and project close to the core of the DRUID-research programme.
External projects
DRUID-members are involved in projects with external support. One major project
which covers several of the elements of the research programme is DISKO; a
comparative analysis of the Danish Innovation System; and there are several projects
involving international co-operation within EU's 4th Framework Programme. DRUID is
open to host other projects as far as they fall within its research profile. Special attention
is given to the communication of research results from such projects to a wide set of
social actors and policy makers.DRUID Working Papers
96-1 Lundvall, Bengt-Åke: The Social Dimension of the Learning Economy. (ISBN
87-7873-000-7)
96-2 Foss, Nicolai J.: Firms, Incomplete Contracts and Organizational Learning.
(ISBN 87-7873-001-5)
96-3 Dalum, Bent and Villumsen, Gert:Are OECD Export Specialisation Patterns
Sticky?’ Relations to the Convergence-Divergence Debate. (ISBN 87-7873-
002-3)
96-4 Foss, Nicolai J: Austrian and Post-Marshallian Economics: The Bridging Work
of George Richardson. (ISBN 87-7873-003-1)
96-5 Andersen, Esben S., Jensen, Anne K., Madsen, Lars and Jørgensen,
Martin: The Nelson and Winter Models Revisited: Prototypes for Computer-
Based Reconstruction of Schumpeterian Competition. (ISBN 87-7873-005-8)
96-6 Maskell, Peter: Learning in the village economy of Denmark. The role of
institutions and policy in sustaining competitiveness. (ISBN 87-7873-006-6)
96-7 Foss, Nicolai J. & Christensen, Jens Frøslev: A Process Approach to
Corporate Coherence. (ISBN 87-7873-007-4)
96-8 Foss, Nicolai J.: Capabilities and the Theory of the Firm. (ISBN 87-7873-008-
2)
96-9 Foss, Kirsten: A transaction cost perspective on the influence of standards on
product development: Examples from the fruit and vegetable market. (ISBN 87-
7873-009-0)
96-10 Richardson, George B.: Competition, Innovation and Increasing Returns.
(ISBN 87-7873-010-4)
96-11 Maskell, Peter: Localised low-tech learning in the furniture industry. (ISBN
87-7873-011-2)
96-12 Laursen, Keld: The Impact of Technological Opportunity on the Dynamics of
Trade Performance. (ISBN 87-7873-012-0)96-13 Andersen, Esben S.: The Evolution of an Industrial Sector with a Varying
Degree of Roundaboutness of Production. (ISBN 87-7873-013-9)
96-14 Dalum, Bent, Laursen, Keld & Villumsen, Gert: The Long Term
Development of OECD Export Specialisation Patterns: De-specialisation and
“Stickiness”. (ISBN 87-7873-014-7)
96-15 Foss, Nicolai J.: Thorstein B. Veblen: Precursor of the Competence-Based
Approach to the Firm. (ISBN 87-7873-015-5)
96-16 Gjerding, Allan Næs: Organisational innovation in the Danish private business
sector. (ISBN 87-7873-016-3)
96-17 Lund, Reinhard & Gjerding, Allan Næs: The flexible company Innovation,
work organisation and human ressource management. (ISBN 87-7873-017-1)
97-1 Foss, Nicolai J.: The Resource-Based Perspective: An Assessment and
Diagnosis of Problems. (ISBN 87-7873-019-8)
97-2 Langlois, Richard N.  & Foss, Nicolai J.: Capabilities and Governance: the
Rebirth of Production in the Theory of Economic Organization. (ISBN 87-
7873-020-1)
97-3 Ernst, Dieter: Partners for the China Circle? The Asian Production Networks
of Japanese Electronics Firms. (ISBN 87-7873-022-8)
97-4 Richardson, George B.: Economic Analysis, Public Policy and the Software
Industry. (ISBN 87-7873-023-6)
97-5 Borrus, Michael & Zysman, John: You Don’t Have to Be A Giant: How The
Changing Terms of Competition in Global Markets are Creating New
Possibilities For Danish Companies. (ISBN 87-7873-024-4)
97-6  Teubal, Morris.: Restructuring and Embeddeness of Business Enterprises-
Towards an Innovation System Perspective on Diffusion Policy. (ISBN 87-
7873-025-2)
97-7  Ernst, Dieter & Guerrieri, Paolo: International Production Networks and
Changing Trade Patterns in East Asia: The case of the Electronics Industry.
(ISBN 87-7873-026-0)97-8  Lazaric, Nathalie & Marengo, Luigi: Towards a Characterisation of Assets
and Knowledge Created in Technological Agreements: Some evidence from the
automobile-robotics sector. (ISBN 87-7873-027-9)
97-9  Ernst, Dieter.: High-Tech Competition Puzzles. How Globalization Affects
Firm Behavior and Market Structure in the Electronics Industry. (ISBN 87-
7873-028-7)
97-10 Foss, Nicolai J.: Equilibrium vs Evolution in the Resource-Based Perspective:
The Conflicting Legacies of Demsetz and Penrose. (ISBN 87-7873-029-5)
97-10  Foss,  Nicolai J.: Incomplete Contracts and Economic Organisation: Brian
Loasby and the Theory of the firm. (ISBN 87-7873-030-9)
97-11  Ernst,  Dieter & Lundvall, Bengt-Åke: Information Technology in The
Learning Economy – Challenges for Developing Countries. (ISBN 87-7873-
031-7)
97-12  Kristensen, Frank Skov.: A study of four organisations in different
competitive environments. (ISBN 87-7873-032-5)
97-13  Drejer, Ina, Kristensen, Frank Skov & Laursen, Keld: Studies of Clusters as
a Basis for Industrial and Technology Policy in the Danish Economy. (ISBN
87-7873-033-3)
97-14  Laursen,  Keld & Drejer, Ina.: Do Inter-sectoral Linkages Matter for
International Export Specialisation? (ISBN 87-7873-034-1)
97-15  Lundvall, Bengt-Åke & Kristensen, Frank Skov.: Organisational change,
innovation and human ressource Development as a response to increased
competition. (ISBN 87-7873-036-8)
98-1  Præst, Mette.: An Empirical Model of Firm Behaviour: A dynamic Approach to
Competence Accumulation and Strategic Behaviour. (ISBN 87-7873-037-6)
98-2  Ducatel, Ken.: Learning and skills in the Knowledge Economy. (ISBN 87-
7873-038-4)98-3  Ernst, Dieter.: What Permits Small Firms to Compete in High-Tech Industries?
Inter-Organizational Knowledge Creation in the Taiwanese Computer Industry.
(ISBN 87-7873-039-2)
98-4  Christensen, Jens Frøslev.: The Dynamics of the Diversified Corporation and
the Role of Central Management of Technology. (ISBN 87-7873-040-6)
98-5  Valente, Marco.: Laboratory for Simulation Development. (ISBN 87-7873-041-
4)
98-6  Valente, Marco.: Technological Competition: a Qualitative Product Life Cycle.
(ISBN 87-7873-042-2)
98-7  Lam, Alice.: The Social Embeddedness of Knowledege: Problems of
Knowledge Sharing and Organisational Learning in International High-
Technology Ventures. (ISBN 87-7873-043-0)
98-8  Jørgensen, Kenneth M.: Information Technology and Change in Danish
Organizations. (ISBN 87-7873-044-9)
98-9  Andersen, Esben Sloth: Escaping Satiation in an Evolutionary Model of
Structural economic Dynamics. (ISBN 87-7873-045-7)
Information for subscribers.
Subscription price for 1997 is 600 DKR (about 20 papers). The rate for single issues is
40 DKR. It is possible to make a commitment to an exchange of papers from related
departments or research teams. All correspondence concerning the DRUID Working




Tel. 45 96 35 82 65
Fax. 45 98 15 60 13
E-mail: druid-wp@business.auc.dk